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Prologue

Dear Colleague:

On behalf of the U.S. Department of Energy (DOE), Office of Energy Efficiency and Renewable Energy, Wind
and Water Power Technologies Office, | am pleased to announce the release of the 2014 Wind Energy Program
Peer Review Report. The Wind Energy Program Peer Review Meeting was held March 24-28, 2014 in Arlington,
VA. Principal investigators from nine national labs and several academic and industry representatives presented
the progress of their DOE-funded research. This report documents the formal, rigorous evaluation process and
findings of ten distinguished, independent reviewers who examined the technical, scientific, and business results
of 126 projects of the Wind Energy Program, as well as the productivity and management effectiveness of the
Wind Energy Program itself.

The Program is extremely grateful to the reviewers for undertaking a thorough examination of the Program, and
their comments and recommendations were candid and constructive. Included in the report are Program responses
to the Reviewers’ comments that indicate our careful consideration of their input and that describes actions
already underway to address issues of concern.

The U.S. Department of Energy (DOE) Wind Program is committed to developing and deploying a portfolio of
innovative technologies for clean, domestic power generation to support an ever-growing industry, targeted at
producing 20% of our nation's electricity by 2030. Consistent with the Under Secretary of Energy’s direction,
regular peer reviews are held to ensure the program is investing taxpayer dollars in the most effective and efficient
manner in order to realize the primary mission of the Program.

Sincerely,

Jose Zayas

Program Director

Wind and Water Power Technologies Office

Office of Energy Efficiency and Renewable Energy
U.S. Department of Energy
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Executive Summary

Meeting Logistics

On March 24 — 28, 2014, the U.S. Department of Energy (DOE), Office of Energy Efficiency and Renewable
Energy (EERE), Wind and Water Power Technologies Office (herein referred to as the “Wind Energy Program”
or the “program”) conducted its Wind Energy Program Peer Review at the DoubleTree Crystal City Hotel in
Arlington, VA. The purpose of the review was to evaluate DOE-funded projects for their contribution to the
mission and goals of the program, to assess progress made against stated objectives, and to assess the program’s
overall management and performance. Principal investigators (PIs) working on Technology Development and
Market Acceleration & Deployment projects came together to disseminate information, progress, and results to

panels of independent subject matter experts (also referred to as reviewers) as well as attendees. The Peer Review

Panel consisted of ten subject matter experts and was chaired by Dr. James Walker.

The Technology Development program area included projects from the following research areas:
e Resource Characterization

e Next Generation
e Reliability and A2E
e Distributed Wind

The Market Acceleration & Deployment program area included projects from the following research areas:
e Manufacturing & Supply Chain and Logistics

e Offshore Demonstrations
o Test Facilities

o Market Barrier Mitigation
e Advanced Grid Integration
e Analysis & Modeling

Evaluation Methodology

Program Evaluations
As part of the 2014 Wind Energy Program Peer Review process, reviewers were asked to perform a quantitative

and qualitative analysis of the Technology Development and Market Acceleration & Deployment Programs based

on the four aspects listed below:
1. Program Objectives;
2. Research and Development (R&D) Portfolio;
3. Management and Operations; and
4. Communications and Outreach.

Each criterion was scored as a stand-alone metric. Numerical scores were based on a five-point scale, with
qualitative descriptors given for the numerical scoring index (i.e., a score of 1 corresponds to a “Poor” rating, 2
corresponds to a “Fair” rating, 3 corresponds to an “Average” rating, 4 corresponds to a “Good” rating, and 5
corresponds to an “Outstanding” rating).

Project Evaluations
Projects received two cumulative scores. The first score reflected the project’s relevance to industry needs and
overall DOE objectives. The second score is comprised of the weighted average of the following metrics: 1)
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methods/approach, 2) technical accomplishments and progress, 3) project management, 4) research integration,
collaboration, and technology transfer, and 5) proposed future research (if applicable).

Numerical scores were based on a five-point scale, with qualitative descriptors given for the numerical scoring
index (i.e., a score of 1 corresponds to a “Poor” rating, 2 corresponds to a “Fair” rating, 3 corresponds to an

“Average” rating, 4 corresponds to a “Good” rating, and 5 corresponds to an “Outstanding” rating).

Refer to Section 1.4 Evaluation Criteria for additional details including a description of the previously mentioned
evaluation metrics and their weightings.

Scoring Analysis Methodology

The five metric scores were used to calculate an overall weighted average score. The formula listed below was
used to calculate the overall weighted average scores of the projects in order to provide a means for comparing a
project’s final overall score equivalently to other projects:

Weighted Average Overall Score

T ) (523, B2
+ K—m Sifre 4) x (0.1)] + K—Z? SC:re 5) X (0.1)]

Equation 1: n equals the number of reviewers per scoring metric
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Summary of Scoring Results for Market Acceleration & Deployment

The figure below summarizes the Market Acceleration & Deployment panelists’ quantitative evaluation of the
performance of the Market Acceleration & Deployment program. Detailed qualitative feedback on the Market
Acceleration & Deployment Program can be found in Section 8.0 of this report.
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Market Acceleration & Deployment Program evaluation scoring results

The table below provides an overview of the reviewer scoring for all Market Acceleration & Deployment projects

that were reviewed in 2014. The table includes the number of projects, the average number of reviewers to
evaluate those projects, the average relevance score, and the weighted average scores of all of the projects

combined (average, minimum, and maximum) per technology area.

Technology Area

Manufacturing &
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Offshore
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Integration
Analysis & Modeling
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12

3.2
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4.6
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Reviewers Per
Project

Average
Relevance

Summary scoring of Market Acceleration & Deployment technology areas
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Weighted

Average
Score
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3.7
3.7
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Weighted Weighted
Average Average
Score Score
3.2 43
815 41
34 43
2.8 43
3.1 43
34 4.2

Maximum
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A comprehensive list of reviewer comments and individual Market Acceleration & Deployment project scoring
evaluations can be found in Section 6.0 of this report.

Summary of Scoring Results for Technology Development

The figure below summarizes the Technology Development panelists’ quantitative evaluation of the performance
of the Technology Development program. Detailed qualitative feedback on the Technology Development
Program can be found in Section 8.0 of this report.
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The table below provides an overview of the reviewer scoring for all Technology Development projects that were
reviewed in 2014. The table includes the number of projects, the average number of reviewers to evaluate those
projects, the average relevance score, and the weighted average scores of all of the projects combined (average,
minimum, and maximum) per technology area.
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Summary scoring of Technology Development areas

Technology Area | Number of Average Average Average Minimum Maximum

Reliability and

A2E

Projects Number of Relevance Weighted Weighted Weighted
Reviewed Reviewers Score Average Average Average
Per Project Score Score Score

Resource
Characterization 18 3.9 4.1 4.0 3.6 44

Next Generation 30 4.6 3.7 3.7 2.6 4.3

10 4.9 4.4 4.0 3.6 44

Distributed Wind 8 4.9 3.5 3.5 3.1 4.1

A comprehensive list of reviewer comments and individual Technology Development project scoring evaluations
can be found in Section 7.0 of this report.

Progress Noted by the Peer Review Panelists

The Market Acceleration & Deployment and Technology Development Peer Review Panelists believe the Wind
Energy Program has made notable progress in the following areas:

Overall, the individual projects and thus the program are well aligned with industry needs and
administration goals.

DOE Leadership team, strategic thinking, and initiating important major initiatives such as the Wind
Vision report and A2E are the key strengths that make the rest of DOE's wind work effective.

The excellent systems level work on grid integration and electricity market design to support large scale
penetration of renewables is a great story that should be translated and pushed to a broader audience with
a general interest in renewable energy, sustainability and climate change.

Relative to the 2012 peer review, the EERE program has evolved in significant ways. The financial
management of the program, coordination among DOE and labs, and overall clear top-down management
of the program is commendable.

The program demonstrates international leadership in several areas.

The program management has also proven it can provide tough management along with inspirational
vision, as through the Wind Vision effort. Program management has also shown an appreciation that a
large federal program requires managing many internal and external interfaces well and the ability to
execute on that knowledge.

Potential Issues Identified by the Peer Review Panelists

The Market Acceleration & Deployment and Technology Development Peer Review Panelists identified the
following issues that they feel are worthy of discussion or consideration by the Wind Energy Program:

There needs to be some pruning of projects in the offshore sector that are not "mission critical” for the
demos and the industry launch.

Funding multiple efforts in the same area is OK, but there must be a way to compare, contrast, and share
the results from the individual efforts. The issue of interpretation, integration and access to the results of
the wind program’s R&D investments should receive focus to tell the story and use the results more
effectively to maximize their value. Go beyond conference presentations as a communications metric.

Vi
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e There may be somewhat too much focus on offshore wind, but the reasons for this are understood.
Moving forward, issues with onshore wind (complex terrain, atmospheric stability, project siting, and
operational issues) should be higher in priority. Siting issues such as wildlife, noise, and etc. were and
still are a development issue. However, the operating fleet is challenged by this issue and the lack of
accounting for them is, at times, more at risk than development projects.

Specific Recommendations of the Peer Review Panelists

The Market Acceleration & Deployment and Technology Development Peer Review Panelists believe that
addressing the comments and recommendations below could add significant value and help the program achieve
future successes:

e Overall, moving toward a systems optimization approach to analyzing and communicating about wind
energy is important; it should be considered as a mainstream element of numerous grid variables to be
accommodated and fully valued. Highlight the deployment neutral value of on-shore and offshore-
focused work

¢ Significant investment and directions by the program need to recognize the volatile nature of the industry
and perhaps move away from capital intensive support and more towards leveraging capital for private
investment (e.g., Clemson University test center). Consider public acceptance issues for new technology.

o Clarify the industry need for new tools and introduce an industry "pull” mechanism (co-funding?). Also
help define demand by making clear objectives rather than vague notions of solutions, e.g., rather than
“minimize impacts,” an objective of some percent reduction in a particular impact should be described.
Technology development firms need targets.

e The Regional Resource Centers should provide an efficient communications structure. Ensure that their
efforts are mutually supportive and additive, not redundant.

e Continue the ERGIS work nationwide and include Canada. NOAA has some interesting results you may
wish to consider for wind, solar and gas optimizations.

¢ Inthe initial deployment phase for offshore wind, continued engagement with BOEM and other federal
agencies in improving permitting processes, integrating learning and pursuing constructive risk mitigation
approaches is extremely important and should continue.

e The national dialog about smart grid seems to be lacking. Projects overall look at how to improve the
existing power grid structure but findings, perceptions, and differences of opinions by expert reviewers
suggest that DOE projects may be experiencing marginal and perhaps negligible ROI on project funding.
Who is taking the next great leap in advancing the grid into the 21st century?

e It will be valuable when DOE is able to get a 'one stop' portal for data and results of DOE funded
activities. Industry and others need to be able to easily locate and access results of DOE programs in
order for the funding to have the maximum value and not just be put on a shelf.

o It appears that many of the efforts are trying hard to disseminate what they do. This is being done
through traditional means (i.e. conference papers, journal articles, and reports), but other approaches such
as workshops, software packages, and databases are perhaps providing even more opportunities to have
impact.

o Emphasis should be on collaborative problem solving and applied research - as opposed to endless data
collection.

o The capabilities of DOE and the labs to handle “big data” with the HPC capability are very timely. With
60GW operating and 47,000 large turbines and even more small turbines in operation, there is a desperate
need to find a way to get access to this data that industry can tolerate and make use of it. The relations
establish by NOAA and NREL in the WFIP and related projects with some of the largest owner/operators

Vii
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is extremely encouraging and should be used as a model for proactive outreach by the program to others.
In addition to getting access to data, the existence and growing importance of the operating base will
require DOE and the Labs to develop much stronger with the owner/operator/financing side of the
business, not just OEMs.

e For some modeling efforts, there has been too much work writing codes that already exist. Although
having a code that can be made public has value, there is no reason why the initial development cannot
involve codes that are not public (proprietary or individual owned). Implementing such codes would
allow for a fast assessment of importance.

Summary of Wind Energy Program Response to Reviewer Feedback

The Wind Program acknowledges the Peer Review Panel’s hard work and effort in conducting a critical review of
our Program across all funded activities. We wish to express our gratitude to the complements we received
regarding overall project management, alignment with industry needs, and the positive feedback that we received
regarding the relevance of our funded efforts as they relate to the problems facing the wind industry today. The
program has evolved significantly since the last peer review and we are better positioned to support industry
needs. The program will also look at revising our overall communications strategy to reach not only interested
and invested stakeholders; but that group of the U.S. public who see the intrinsic value in the research we have
funded.

While the results were overwhelmingly positive, the Wind Program recognizes that there are several areas that
still require our attention and overall improvement in project selection, execution, and relevancy to overall
program strategy. The Program recognizes the need to involve university and academia in both our R&D efforts;
and engagement with the national laboratories. U.S. universities can and will play a key role in our R&D efforts
moving forward. We also acknowledge our role in developing the next generation of engineers and scientists
with expertise in wind energy; and we will strive to look for opportunities to better engage the National Labs with
programs at universities to develop this new cadre of workers for the wind industry. With respect to our modeling
efforts, we will look to place more emphasis on verification and validation, rather than on generating better
analysis tools. We also need to look to develop better grid tools as opposed to our funded work in collecting and
analyzing data; as we move forward we will look for opportunities to develop and apply tools to improve existing
and future grid operations. We also recognize that we need to engage more with both state and local governments
on our deployment activities, particularly as they relate to our offshore demonstration activities, to speed and
streamline the pace of deployment. Finally, we recognize that our Distributed Wind activities need to be critically
examined for both relevancy and applicability to industry needs.

In closing, the program will also look at our overall communications strategy and develop better methodologies to
reach not only interested and invested stakeholders; but that portion of the U.S. public who may not see the
intrinsic value in the research we have funded. We recognize that clear and concise communication of program
results is key to driving wind power forward towards both viability and sustainability in the U.S.

viii
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1.0 Introduction

Objective review and advice from peers—“peer review”—provides Department of Energy (DOE) managers, staff,
and researchers with a powerful and effective tool for enhancing the management, relevance, effectiveness, and
productivity of all Office of Energy Efficiency and Renewable Energy (EERE) research, development,
demonstration, deployment, and supporting business management programs. The 2004 EERE Peer Review Guide
defines a peer review as:

A rigorous, formal, and documented evaluation process using objective criteria and qualified and independent
reviewers to make a judgment of the technical/scientific/business merit, the actual or anticipated results, and the
productivity and management effectiveness of programs and/or projects.

This definition is drawn from definitions used by the U. S. Department of Energy, National Academy of Sciences
(NAS), the White House Office of Management and Budget (OMB), the U.S. General Accounting Office (GAO),
and other federal agencies and institutions. It clearly distinguishes in-progress peer review from other types of
peer review, such as merit review to select winners of competitive solicitations or readiness (stage gate) reviews
to determine when a technology is ready to move to the next phase of development, as well as from other
management activities such as quarterly milestone reviews or budget reviews.

On March 24 — 28, 2014, the U.S. Department of Energy (DOE), Office of Energy Efficiency and Renewable
Energy (EERE), Wind and Water Power Technologies Office (herein referred to as the “Wind Energy Program”
or the “program”) conducted its Wind Energy Program Peer Review at the DoubleTree Crystal City Hotel in
Arlington, VA. In accordance with the EERE Peer Review Guide, the review provides an independent, expert
evaluation of the strategic goals and direction of the program and is a forum for feedback and recommendations
on future program planning. The purpose of the review was to evaluate DOE-funded projects for their
contribution to the mission and goals of the program, to assess progress made against stated objectives, and to
assess the program’s overall management and performance.

The following document represents the observations and findings of the Wind Energy Program Peer Review
Panelists, the response from the Wind Energy Program to these findings, and the supporting meeting materials,
including an agenda and list of participants. In accordance with the DOE Peer Review Guide Section 6.0, peer
reviewers provided both quantitative and narrative evaluations of the materials and projects presented at the Peer
Review. The comments herein are the most direct reflection of reviewers’ written evaluations, and where possible
have been included verbatim.

One hundred and twenty six (126) projects, representing a total DOE value of approximately $146 million were
reviewed by 10 external expert reviewers from industry, academia, other government agencies, and the private
sector. Each project was reviewed by a minimum of three expert reviewers who provided both numeric
evaluations and written comments. Dr. James Walker was selected as the peer review panel chairperson to oversee
the entire peer review process. He provided oversight and guidance to ensure consistency, transparency, and
independence throughout the review process.
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As part of the 2014 U.S. DOE Wind Energy Program Peer Review, projects in two overall program areas were
evaluated by the eleven expert reviewers. The two overall program areas included projects from the following
research areas:

Technology Development Market Acceleration & Deployment
Resource Characterization Manufacturing & Supply Chain and Logistics
Next Generation Offshore Demonstrations
Reliability and A2E Test Facilities
Distributed Wind Market Barrier Mitigation

Advanced Grid Integration

Analysis & Modeling

Results of the 2014 Peer Review will be used to help inform programmatic decision making, modify or
discontinue existing projects, guide the future funding and direction of newly funded projects and future
opportunities, and support other budget and strategic planning objectives.

1.1 2014 Peer Review Objectives

The objectives of the 2014 Peer Review meeting were to:
¢ Review and evaluate the strategy and goals of the Wind and Water Power Technologies Office;
¢ Review and evaluate the progress and accomplishments of the Office's projects funded in FY2012 and
FY2013; and
e Foster interactions among the national laboratories, industry, and academic institutions conducting
research and development on behalf of the program.

A rigorous peer review was conducted as a four-and-a-half-day event. The first three-and-a half days focused on
presentations given by Wind Energy Program staff and the principal investigators (Pls) of the 126 projects that
were evaluated. On the final day, reviewers convened in a separate location to provide an initial summary of their
findings to the Wind Energy Program staff, and to discuss their initial impressions of the reviewed projects as
well as the overall function and management of the Wind and Water Power Technologies Office Wind Energy
portfolio.

1.2 Peer Review Panelists

Peer review panels were commissioned to conduct the formal peer review aspect of the meeting. The peer review
panels (hereafter called reviewers or panelists) were comprised of experts from a variety of wind energy-related
backgrounds and organizations, including laboratories, industry, and academia. Reviewers evaluated the progress
and relevance of Wind Energy-funded projects, as presented by the principal investigators of those projects during
the meeting. The projects were evaluated according to a defined set of criteria in this document. Reviewers also
provided a detailed quantitative and qualitative evaluation of the management of the Wind Energy Program
Portfolio.

Reviewers were screened to ensure no conflicts of interest existed with regard to the specific projects for which
they submitted reviews. Reviewers recused themselves if they worked on projects, had other relationships with
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project team members, or if they had a financial interest in the subject matter. Tables 1.2.1 and 1.2.2 list the 2014
Wind Energy Program Peer Review Panelists.

Table 1.2.1 Technology Development panelists Table 1.2.2 Market Acceleration & Deployment panelists
2014 Technology Development Panel 2014 Market Acceleration & Deployment
James Walker* EDF Renewable Energy, Nevada Mark Ahlstrom WindLogics, Minnesota
Peter Hauge Technical University of Denmark, Fara Courtney US Offshore Wind Collaborative,
Madsen Denmark Massachusetts
Roger Schonewald General Electric Company, South Jonathan Naughton  University of Wyoming,
Carolina Wyoming
Jonathan Naughton  University of Wyoming, Wyoming Dale Osborn Midcontinent Independent
Dale Osborn Midcontinent Independent System Operator, Inc.,
System Operator, Inc., Minnesota Minnesota

*Served as the panel chair Lawrence Jones Alstom, Virginia

Reviewers received briefing materials via email and a Microsoft SharePoint site approximately four weeks prior
to attending the meeting. This information included a 2014 Wind Energy Program Peer Review Plan (reviewer
instructions), an agenda, the PowerPoint presentations submitted to the panel members by the principal
investigators, two-page project summary documents, a review of the overall goals of the program, conflict of
interest forms, honorarium and travel reimbursement forms, and the Microsoft Excel evaluation workbooks
(electronic format) for their assigned projects and an overall programmatic review.

1.3 Project Selection Process

Below is a description of the processes used by the Wind and Water Power Technologies Office for selecting the
Wind Energy projects that were reviewed as part of the 2014 Peer Review process:

1. The Office evaluated all projects funded in FY 2012 and FY 2013
e The Office used budget data, contracts with laboratories and industry recipients, and the program’s
project inventory database.

2. The Office Director provided high-level guidance from on time allocation for Projects versus Office

information, and priority projects to present

e Office Director gave high-level direction on the total number of hours to allocate for Project
presentations.

o Office Director also determined what subject areas were to be presented at a Program-level instead of as
individual projects.

e Office Director noted some priority projects (such as ARRA university consortia) as mandatory for
presentation.

3. Federal team leads/technology managers were provided with the project list and ranked those projects
that they wanted to be presented at the review (1 = present; 2=optional; 3=exclude)

o Team leads selected projects based on following criteria — magnitude of funding, relevance/importance of
research, and desire for peer review feedback on project. They also factored in project stage and diversity
of the program portfolio in project selection.

4. Team leads’ rankings were synthesized
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e All Priority 1 projects were added to the agenda. Priority 2 projects were added where/when possible
depending on other constraints.

5. Additional criteria further narrowed project selection
o 80% of the FY 2012-2013 budget needed to be presented to comply with EERE peer review guidelines.
Some funding was presented at a project-level and other areas were presented at a program-level.
e Every national lab funded in FY 2012-2013 presented at least one project at the review.
e The allocated projects and subject matter areas accommodated a two-track session agenda.

e The team strived for the event agenda to reflect overall Wind Energy Portfolio priorities and priority
funding areas.

6. Agenda details were negotiated with principal investigators
o The Office adjusted presenters and presentation time as needed for individual schedule availability.
e As appropriate, time allocations were adjusted to accommodate more complex versus simpler projects for
presenting.

1.4 Evaluation Criteria

In accordance with DOE EERE Peer Review Guide Section 6.0%, the peer review panelists were asked to submit
both quantitative (i.e., numerical scores) and qualitative (i.e., narrative accounts) evaluations as part of their
review of the materials and projects presented, although not every reviewer provided narrative evaluations for
every project or review category. The evaluation workbooks were distributed to the peer review panel members
prior to the meeting, along with detailed guidance on how to complete the forms.

Project Evaluations

Each of the projects received two cumulative scores. The first score reflected the project’s relevance to industry
needs and overall DOE objectives. The second score is comprised of the weighted average of the following
metrics: 1) methods/approach, 2) technical accomplishments and progress, 3) project management, 4) research
integration, collaboration, and technology transfer, and 5) proposed future research (if applicable).

An overall score for each project was calculated using a consistent weighting methodology for some of the scored
criteria. Below are the weightings that were applied to each criterion:

1. Relevance to Industry Needs and Overall DOE Objectives: the degree to which the project aligns
with objectives and goals of the Wind Energy Program and meets the needs of the Wind industry at
large. (Stand Alone Metric)

2. Methods/Approach: the degree to which the project is well designed, technically feasible, and likely to
overcome the technical and non-technical barriers. (Weight = 30%)

3. Technical Accomplishments and Progress: the degree to which the project has delivered results and/or
progressed technically compared to the stated project schedule and goals. (Weight = 30%)

4. Project Management: the effectiveness of the project's management, including project planning, project
execution, and allocation of resources to complete the project within scope, on-time, and within budget.
(Weight = 20%)

5. Research Integration, Collaboration, and Technology Transfer: the degree to which the project
successfully interacts, interfaces, or coordinates with other institutions and projects, and the degree to
which projects are disseminating the results of the R&D. (Weight = 10%)

6. Proposed Future Research (if applicable): the degree to which the future research proposed is relevant,
well-planned, and worthwhile of continued funding. (Weight = 10%)

! Peer Review Guide, Based on a Survey of Best Practices for In-Progress Peer Review, August 2004
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In addition to the above six criteria, peer reviewers were asked to provide an overall qualitative assessment of the
project in a written narrative. Reviewers were asked to comment on overall strengths and weaknesses and to
include recommendations for ways to improve the projects.

Numerical scores were based on a five-point scale, with qualitative descriptors given for the numerical scoring
index (i.e., a score of 1 corresponds to a “Poor” rating, 2 corresponds to a “Fair” rating, 3 corresponds to an
“Average” rating, 4 corresponds to a “Good” rating, and 5 corresponds to an “Outstanding” rating).

Program Evaluations

As part of the 2014 Wind Energy Program Peer Review, reviewers were also asked to provide comments and
numeric scores as part of an overall performance evaluation of the Wind Energy Program based on the four
aspects listed below:

1. Program Obijectives: how well do Program objectives align with industry needs and Administration
Goals?

2. Research and Development (R&D) Portfolio: is the Wind Program investment portfolio appropriately
balanced across research areas and recipient organizations to achieve the program's mission and goals?

3. Management and Operations: evaluate the quality of the Wind Program's team, management practices,
and operations.

4. Communications and Outreach: how effective is the Program at engaging with industry, universities,
other agencies, international actors, and other stakeholders?

Each criterion was scored as a stand-alone metric. Numerical scores were based on a five-point scale, with
qualitative descriptors given for the numerical scoring index (i.e., a score of 1 corresponds to a “Poor” rating, 2
corresponds to a “Fair” rating, 3 corresponds to an “Average” rating, 4 corresponds to a “Good” rating, and 5
corresponds to an “Outstanding” rating). Reviewers were also asked to provide qualitative feedback on program
strengths, program weaknesses, and any additional recommendations.

1.5 Scoring Analysis Methodology

The five metric scores were used to calculate an overall weighted average score. The formula listed below was
used to calculate the overall weighted average scores of the projects in order to provide a means for comparing a
project’s final overall score equivalently to other projects:

Weighted Average Overall Score

B )] )
+ K—Z?S Cnore 4) x (0.1)] + K—Z? Sc:re 5) X (0.1)]

Equation 1: nequals the number of reviewers per scoring metric

Figure 1.5.1 represents an example project scoring graphic. The error bars on the scoring graph show the average
for the review and the first and third and quartile for each metric. The reviewer scoring histogram portion of the
scoring graphic shows the distribution of reviewer scores across all evaluation metrics. The project review
performance section of the scoring graphic shows how the project performed relative to other reviewed projects.
The relevance versus performance section illustrates how the project performed in regards to those two evaluation
metrics. Finally, the metric performance ratio section of the scoring graphic shows the ratio of relevance to
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performance and which performance metric(s) most contributed to the project performance (weighted average
overall score).

Pl Name
Organization Name — Error Bars: These show the 1% and 3™
quartiles based on the statistics from all
projects. The average is also included
as the center dash with number labels.
As an example, the “Methods” metric
scoring is above the 3™ quartile, which
indicates this project is performing in
the top 25% for that metric.

Reviewer Scoring Histogram: These show
score distributions of the individual
reviewers for each metric. Taller bars
indicate more reviewers gave a specific

Relevance | Methods | Accerrp. | PM TechTrans| Future WtAvg score, e.g. this project’s “Relevance” was
00% 3 4 12 scored a “3” by one reviewer, a “4” by two

50% reviewers, and a “4.5” by two reviewers.
ok 1 I l I L I L 1 L i L l Wide distributions may indicate disparate
1.2.3.4.5(1.2.3.4.5(1.2.3.4.5|11.2.3.4.5|11.2.3.4.5(1.2.3.4.5(1.2.3.4.5 revieweropinions.

45%

+30 Standard Deviations
from Review Average

performance X-axis <—t— Metric/Performance Ratio: This bar graph
Relevance Y-axis : shows the scoring drivers for this project.
30 w%| The values are based on a simple ratio of the
metric score over the weighted average
score and are weighted by reviewer
alignment. Red bars, such as “Results” and
2 “PM” below the axis indicate metrics that
Metric Performance e ———— \ Scoring Driver were scored lower than the project’s

Revigw Wide Project Specific “ . ”
Figure 1.5.1 Sample project scoring graphic Weighted Average Score.

0o

F

PM

TechTrans
P

TechTrans

Future

WtAvg
5

Future

Relevance

Methods

Results
Relevance
Methods
Results

Performance versus Relevance: These graphs show how this project
performed compared to the review averages for “Relevance” (y-axis,
vertical) and “Weighted Average Score” (x-axis, horizontal). The origin
is exactly average for each score and each box is one standard
deviation from the average. In the above example, it is seen that this
project scored slightly below average for “Relevance” and
approximately 0.25 standard deviations above the mean of the
“Weighted Average Score.”

For clarification, consider a hypothetical review in which only six projects were presented and reviewed in a
technology area. Table 1.5.1 displays the number of reviewers per project, the average scores for each of the
project’s six rated criteria, and the weighted average overall score for each project. The table also includes
average scoring results based on multiple populations to provide a comparative basis. The population areas are: all
projects reviewed, all track projects, and all panel projects.

Project Review Performance: This graph
shows how each metric of this project
performed compared to the averages for all
projects. For example, this project was
exactly average in the “Results” metric and
about 0.5 standard deviations above the
“Tech Trans” average.
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Table 1.5.1 Sample project scoring table

ted Average

Relevance
Methods
Project
Management
Future Research

& Accomplishments
w
2 Technology Transfer

w
N

S
[EEY
w
(o)
w
~
w
(e}
w
00
w
(O}

=

)

(]

=
-
| Average for Existing Technology Area Projects 50 [EE] 33 32 29 30 25 [EEN
Project A Title PIName  Organization Name = 5.0 36 34 33 26 28 [EER
Project B Title PIName  Organization Name 5.0 35 32 32 34 31 ﬁ
Project C Title PIName  Organization Name 5.0 32 34 31 28 27 E
Project D Title Pl Name Organization Name @ 5.0 35 30 28 32 27
Project E Title PIName  Organization Name 5.0 BEWM 32 32 26 28 15 H
Project F Title Pl Name Organization Name @ 5.0 30 28 22 31 22

Finally, the reviewers were asked to provide qualitative comments indicating specific strengths or weaknesses of
the project, along with recommendations for additions/deletions to the work scope. These comments, along with
the quantitative scores, were placed into a database for easy retrieval and analysis. These comments are
summarized in the following sections of this report. The qualitative analyses provided in this report are individual
comments made by the reviewers, as consolidated by the U.S. DOE for brevity and merging comments with
commonalities, and do not represent consensus opinion on the subject matter.

The following sections of this report provide:
¢ information on the Wind Energy Program structure and budget,
the program’s response feedback from the panelists,
programmatic scoring results and key findings and recommendations of the panelists,
overall summary results by program area,
Market Acceleration & Deployment Panel results and individual project evaluations,
Technology Development Panel results and individual project evaluations,
detailed qualitative program evaluations (comments) by the panelists,
lessons learned from the 2014 Wind Energy Program Peer Review Meeting process,
panelist feedback on the peer review process,
a list of acronyms,
a sample project evaluation form,
a sample program evaluation form,
the meeting agenda, and
the meeting attendee list.
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2.0 Wind Energy Program Structure and Budget

The U.S. Department of Energy (DOE) leads national efforts to improve the performance, lower the costs, and
accelerate the deployment of wind energy technologies—both on land and offshore. DOE is linked to more
patents in wind energy than any other organization, and those innovations helped the installed U.S. wind energy
capacity to increase nearly 16-fold between 2000 and 2010. Today's wind industry supports 75,000 U.S. jobs,
including workers at more than 400 manufacturing plants in 44 states. The Wind Program, part of the Wind and
Water Power Technologies Office, works to enable rapid expansion of clean, affordable, and reliable domestic
wind power to promote national security, economic vitality, and environmental quality.

The U.S. Department of Energy (DOE) has allocated $88.2 million in fiscal year 2014 funds for the Wind
Program to reduce the cost of wind power technologies and accelerate the deployment of wind power. Current
activities supported by this budget include:

Research and Development

e Lower the cost of wind energy through R&D activities focused on innovative wind turbine components,
systems, materials, and manufacturing

e Partner with the academic community, research institutions, and industry to improve wind turbine and
wind plant design, operation, and reliability

o Facilitate the development of wind turbine systems in both land-based and offshore environments

e Explore cost reduction opportunities across all types of wind power systems

e Develop and validate open-source design tools for evaluating new concepts and educating the next
generation of wind turbine designers

Wind Turbine Testing and Certification

o Partner with industry, universities, and national laboratories to develop aerodynamic, structural and
electrical test centers for wind farms, wind turbines, rotor blades, and drivetrains

e Enable industry to meet performance and safety standards by establishing frameworks for small wind
turbine certification.

e Participate in the development of national and international wind energy standards

Market Acceleration & Deployment

e Partner with environmental groups and agencies to understand the impacts of wind energy on bird, bat,
and insect species and their habitats

e Assist in the development of guidelines for proper wind plant siting and permitting

o Investigate and mitigate potential impacts of wind energy on society, including auditory, visual, radar,
and competitive-use impacts

o Provide independent cost of energy analyses, economic assessments, and market information publications

e Use the WINDExchange platform to help communities weigh the benefits and costs of wind energy,
understand the deployment process, and make wind development decisions supported by fact-based,
relevant, and actionable information

Wind Resource Assessment and Grid Integration

e Assess domestic wind energy resource for both land-based and offshore wind energy systems
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Improve the global understanding of wind farm design conditions and complex aerodynamics
Understand critical wind integration challenges related to electricity supply and demand, wind
forecasting, and wind speed variability

Develop solutions and best practices for wind energy grid integration.

The U.S. Department of Energy (DOE) has allocated $88.2 million in fiscal year 2014 funds for the Wind
Program to reduce the cost of wind power technologies and accelerate the deployment of wind power. Current
activities supported by this budget include:

Promote Offshore
Wind: Development
and demonstration of

Funding Levels by Fiscal Year

offshore wind 100

systems, speeding 90

deployment of the 80 |

first U.S. offshore 70 |

wind projects, and £ 60 — bemo
refinement of E 50

technologies by £ a0 MA
domestic wind * 30 mR&D
technology 20 ] I

manufacturing. 10 - I

Wind Plant 0 | | | | | | | |

Optimization R&D: 2007 2008 2009 2010 2011 2012 2013 2014
High performance,
computing-based R&D Figure 2.1 Wind Energy Program budget history

program for complex

wind plant aerodynamics and wind plant operational optimization that will allow project developers to
improve overall wind plant capacity factors and plant interactions with the transmission grid system.
Manufacturing R&D: R&D program focused on high-impact innovation in wind component
manufacturing to dramatically reduce the cost of wind power technology and increase U.S. manufacturing
competitiveness in the wind power industry.

Grid Integration: Conducting wind-grid integration and transmissions studies and developing wind energy
forecasting tools for grid operators.

Streamline Siting, Permitting, and Certification: Conducting wildlife impact analyses, assessment of radar
mitigation solutions, and investing in testing facilities at the national laboratories for academic and
industry use.

Figure 2.1 represents the budget history of the Wind Energy Program from FY 2007 to FY 2014 (in nominal
dollars).

The projects presented at the 2014 Wind Energy Program Peer Review aligned with one or more of the below
objectives:

Reduce unsubsidized LCOE (levelized cost-of-energy) to be cost-competitive with fossil fuels;
Reduce deployment barriers and promote the industry to enable 20% wind by 2030;
Jumpstart a U.S. offshore wind industry;
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e Testing, advanced manufacturing, certifications, and standards;
e  Optimized wind power plant operations and production in the power system; and
e Improved resource characterization and understanding of wind phenomena.

Figure 2.2 illustrates the breakout of the Wind Energy Program technology panel budgets (DOE funding only) for
Fiscal Years 2012 and 2013 for all projects that were reviewed in 2014.

70.0
m Modeling & Analysis - MA
60.0 Test Facilities - MA
M Advanced Grid Integration - MA
50.0
I Market Barriers Mitigation - MA
g 400 )
=] m Offshore Demonstrations - MA
=
[ . .
5 300 [ ] Manufa_ctlfrmg & Supply Chain
and Logistics - MA
m Distributed Wind - TD
20.0
m Reliability & A2E-TD
10.0 )
H Next Generation - TD
0.0 M Resource Characterization - TD
FY12 FY13

Figure 2.2 Wind Energy Program technology panel budgets (DOE funding) of projects reviewed in 2014
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3.0 Program Response

Summary of Wind Energy Program Response to Reviewer Feedback

The Wind Program acknowledges the Peer Review Panel’s hard work and effort in conducting a critical review of
our Program across all funded activities. We wish to express our gratitude to the complements we received
regarding overall project management, alignment with industry needs, and the positive feedback that we received
regarding the relevance of our funded efforts as they relate to the problems facing the wind industry today. The
program has evolved significantly since the last peer review and we are better positioned to support industry
needs. The program will also look at revising our overall communications strategy to reach not only interested
and invested stakeholders; but that group of the U.S. public who see the intrinsic value in the research we have
funded.

While the results were overwhelmingly positive, the Wind Program recognizes that there are several areas that
still require our attention and overall improvement in project selection, execution, and relevancy to overall
program strategy. The Program recognizes the need to involve university and academia in both our R&D efforts;
and engagement with the national laboratories. U.S. universities can and will play a key role in our R&D efforts
moving forward. We also acknowledge our role in developing the next generation of engineers and scientists
with expertise in wind energy; and we will strive to look for opportunities to better engage the National Labs with
programs at universities to develop this new cadre of workers for the wind industry. With respect to our modeling
efforts, we will look to place more emphasis on verification and validation, rather than on generating better
analysis tools. We also need to look to develop better grid tools as opposed to our funded work in collecting and
analyzing data; as we move forward we will look for opportunities to develop and apply tools to improve existing
and future grid operations. We also recognize that we need to engage more with both state and local governments
on our deployment activities, particularly as they relate to our offshore demonstration activities, to speed and
streamline the pace of deployment. Finally, we recognize that our Distributed Wind activities need to be critically
examined for both relevancy and applicability to industry needs.

In closing, the program will also look at our overall communications strategy and develop better methodologies to
reach not only interested and invested stakeholders; but that portion of the U.S. public who may not see the
intrinsic value in the research we have funded. We recognize that clear and concise communication of program
results is key to driving wind power forward towards both viability and sustainability in the U.S.

Program Response — Market Acceleration & Deployment

The Wind Program wishes to express its appreciation to the Peer Review Panel for its acknowledgement of the
Market Acceleration subprogram’s improvement in both strategy and objectives from the Peer Review held in
2012. The Wind Program has worked diligently to better coordinate its research objectives with the National Lab
infrastructure, Industry and Academia. Overall there is now better financial control and monitoring that is
directly tied to achieving R&D targets and objectives.

The Program recognizes that Standards work is essential to the success of widespread adoption of Wind Energy in
both the U.S. and abroad. The Program will continue to leverage available funding to increase its leadership in
this area; and where feasible, increase its participation in international forums to serve as a voice for U.S. wind
interests within the international community. Additionally, the Wind Energy Program will continue to seek
opportunities to act in a role as a convener for other Federal agencies and partners, for purposes of arriving at
consensus solutions to wind specific problems in order to increase the pace of widespread adoption of wind
energy across our national framework.

11
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The Program is currently realigning its Modeling and Analysis work to re-examine the methodologies used to
estimate the levelized cost of energy (LCOE). We recognize the importance of DOE’s unique position to act as
an unbiased third party in evaluating the cost of wind. As we move forward in this effort, we will be sure to
address the issues and concerns raised over the estimates for Offshore Wind and we will strive to balance our
effort and resources evenly for both land based and offshore wind. The Wind Program will also look for
opportunities for increased engagement with state regulators on our Offshore Wind Demonstration Projects to
streamline the siting and permitting process.

With respect to our grid work within the Market Acceleration Portfolio, we will look at improving our efforts in
the area of smart grid and efforts to improve the existing power grid structure. We will also re-examine our
analysis portfolio to look at inclusion of both solar power and renewables derived from Canada. The Wind
Program will work to engage in more collaborative problem solving — as opposed to just data collection within the
grid optimization R&D space.

Finally, the program will also look at revising our overall communications strategy to reach not only interested
and invested stakeholders; but that group of the U.S. public who may not see the intrinsic value in the research we
have funded. We recognize that constant outreach and communication of program results are key to driving wind
power forward.

Program Response — Technology Development

The Wind Program acknowledges the Peer Review Panel’s assessment that the Technology Portfolio is well
balanced across organizations according to their key competencies. The Program will continue to look for
opportunities to further engage academia and universities while balancing the work performed by both the
National Labs and Industry. The Wind Program also acknowledges the Peer Review Panel’s positive assessment
of the leadership of the Program in the areas of Atmosphere to Electrons (A2E), Wind Vision, and
Operations/Programmatic Controls.

The Program recognizes the gap that exists in industry’s ability to access valuable data and results funded by
DOE. We will look at opportunities to reinvigorate our efforts to create a “one stop shop portal” for stakeholders
and interested parties.

As part of our efforts to critically analyze our portfolio and research activities moving forward, the Program will
perform a critical analysis to identify areas of the Program where we have multiple groups working on the same
issue, and there is a lack of sharing between the groups. We will work to both eliminate the redundant work, and
where that isn’t possible, improve the communications and data sharing among the parties involved.
Additionally, as we analyze our portfolio for relevancy we will strive to balance the needs of offshore wind
against land based wind. We recognize that certain projects that we funded in the past via our offshore wind
FOAs have lost relevancy in today’s landscape. With our system based approach, as evidenced by the A2E
initiative, we have identified a clear R&D path that benefits wind energy, irrespective of its location or the
technology applied. Finally, as a Program, we recognize that our Distributed Wind activities lack cohesiveness
and direction. As we move forward, we will strive to develop a more integrated and compelling portfolio that
addresses the industry’s needs in this specific area.

The Program recognizes that university activities play only a small role in the overall portfolio. The Wind
Program will look for opportunities to develop closer cooperation between key universities and labs, where new
research based knowledge is utilized in education; and where this knowledge can be passed to the next generation
of engineers and scientists. Additionally, we will strive to develop a more fully integrated university strategy and
then articulate that strategy at the next peer review.

12
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The Program will perform a critical examination of its model development portfolio to assess whether or not it is
meeting the needs of industry. We acknowledge that we need to put more emphasis on model verification and
validation, continue our efforts to make the results as accessible as possible, and look for opportunities to improve
the quality of the input data vis-a-vis improving the analysis capability of the tool. Additionally, the Wind
Program will look at a revised framework that would allow groups working on similar issues to share data,
models and results versus creating new tools. Under this concept, DOE would be the independent third party that
manages contributors from a wide range of entities and works to disseminate the results of the collective.
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4.0 Programmatic Scoring Results and Key Findings and
Recommendations of the Panelists

As part of the 2014 Wind Energy ReviewerlD Program R&D Portfolio Management & Communications
Program Peer Review process, Objective Operations & Outreach
FEVIEWETS were also &}Sk‘?d to perfqrm 2 |Reviewer01 4.8 4.5 5.0 4.0
quantitative and qualitative analysis of -
the Wind Energy Program based on the Reviewer02 20 >0 >0
Tgy Frog i Reviewer03 5.0 4.3 4.0 3.0
four aspects listed below: -
Reviewer04 4.0 3.5
1. Program Objectives; Reviewer05
2. Research and Development Reviewer06 20 20 >0 4.0
' - P Reviewer07 4.8 4.8 4.8 4.5
(R&D) Portfolio; _ Reviewer08 4.0 4.0 3.0
3. Management and Operations; Reviewer09 4.0 4.0 4.0 3.7
and Reviewer10
4. Communications and Outreach. avg
5.0
Specifically, panel members were asked to g
evaluate: 1) how well Program objectives o8
align with industry needs and Administration S =
goals, 2) if the Wind Energy Program v
investment portfolio is appropriately g 3
balanced across research areas and recipient < § *
organizations to achieve the program's g

mission and goals, 3) the quality of the Wind

Energy Program's team, management 00
practices, and operations, and 4) the 100%
effectiveness of the Program at engaging
with industry, universities, other agencies,
international actors, and other stakeholders. Panel 1..2.3.4.5|1.2.3.4.5|1.. .
members were also asked to comment on the strengths and Figure 4.1 Program scoring results
weakness of the program.

50%)

Frequency
Diagram

099

Each criterion was scored as a stand-alone metric. Numerical scores were based on a five-point scale, with
qualitative descriptors given for the numerical scoring index (i.e., a score of 1 corresponds to a “Poor” rating, 2
corresponds to a “Fair” rating, 3 corresponds to an “Average” rating, 4 corresponds to a “Good” rating, and 5
corresponds to an “Outstanding” rating). Figure 4.1 summarizes the panelists’ overall quantitative evaluation of
the performance of the program.

Figure 4.2 summarizes the Market Acceleration & Deployment panelists’ quantitative evaluation of the

performance of program, and figure 4.3 summarizes the Technology Development panelists’ quantitative
evaluation of the performance of the program.
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Figure 4.2 Market Acceleration & Deployment Program evaluation

scoring results
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Figure 4.3 Technology Development Program evaluation scoring results
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Below are the key findings, recommendations, and opportunities for improvement suggested by the Technology
Development and Market Acceleration & Deployment panelists. The comments presented below are focused on
overall observations and impressions of the Wind Energy Program portfolio and program management aspects.
All detailed reviewer comments on the program are included in Section 8.0 of the report. Additionally, all detailed
reviewer comments and scoring evaluations on individual projects are included in Sections 6.0 and 7.0 of the
report.

Key Findings of the Peer Review Panelists

Technology Development

Market Acceleration & Deployment

>

>

>

Programmatic Summary

Program has been responsive to comments from 2012
PR and is moving in positive directions along all fronts.
Overall, the individual projects and thus the program
are well aligned with industry needs and
administration goals.

The overall budget, while less than the President's
requests, has increased about 60% from 2007-2009.
Along with the well-managed investments in national
test facilities and the expected cost sharing for the
offshore demos, this represents a significant national
investment in the wind sector at a time when it will
have high leverage and payoff.

The few areas where the current program may not be
100% aligned with current industry objectives are
more in the nature of natural program evolution and
learning and certainly not misdirection. For example,
it seems clear that for offshore wind the two critical
goals are successful implementation of the demo
projects and laying the foundations for a successful
launch of a US offshore wind industry. As a result,
certain projects that were the result of earlier FOAs
may be of lower priority today.

The portfolio is well balanced across organizations
according to their key competences. The distribution
of program activities between labs and universities is
unclear.

Operations have put the tools in place needed to
assess various aspects of the wind landscape and
provide DOE leadership and industry with valuable
3rd party perspectives and data.

DOE Leadership team, strategic thinking, and initiating
important major initiatives such as the Wind Vision
report and A2E are the key strengths that make the
rest of DOE's wind work effective.

Portfolio Summary

There is some tension between the funding that
needs to go to the Administration's goal of
jumpstarting the offshore wind industry and the work

Programmatic Summary

>

>

The objectives and focus are very good, and
significantly improved from even two years ago.
The constant outreach and communication in the
program is key.

Relative to the 2012 peer review, the EERE program
has evolved in significant ways. The financial
management of the program, coordination among
DOE and labs, and overall clear top-down
management of the program is commendable.
Significant investment and directions by the program
need to recognize the volatile nature of the industry
and perhaps move away from capital intensive
support and more towards leveraging capital for
private investment (e.g., Clemson University test
center).

The program demonstrates international
leadership in several areas

The reduction in the number of funded labs is a
huge improvement. It could even go a bit further
in consolidating the number of funded labs for
increased benefit.

Portfolio Summary

>

The current and future research component vs
FY14 budget information seemed misaligned on
multiple projects. | felt there were gaps that had
no apparent response by the program.

Testing programs are a strong point to the

program.
ERIS models are impressive.

The degree of cross-sector collaboration among
labs, government agencies and industry is
impressive.

The excellent systems level work on grid
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needed to address onshore wind challenges and
issues.

The A2e program will provide good focus for many
efforts as it develops.

DOE should focus on foundational work. Let industry
and the financial sector address the more applied
work that leads to wind farm development. There are
notable exceptions to this: the gearbox and blade
reliability work are examples.

The economic modeling and analysis work should
continue to be pursued due to DOE's unique position
to act as an unbiased third party, and the ability of
those analyses to guide DOE's technical efforts.

The Wind Vision study will meet a critical need of the
industry in providing a technically credible and
detailed vision and roadmap for the future of the
industry. It also is serving as an ideal focal point for
the analytical capabilities of the national labs and
other contributors.

There may be somewhat too much focus on offshore
wind, but the reasons for this are understood.
Moving forward, issues with onshore wind (complex
terrain, atmospheric stability, and siting issues for
development and operations) should be higher in
priority.

integration and electricity market design to
support large scale penetration of renewables is a
great story that should be translated and pushed
to a broader audience with a general interest in
renewable energy, sustainability and climate
change.

Overall, moving toward a systems optimization
approach to analyzing and communicating about
wind energy is important; should be considered as
a mainstream element of numerous grid variables
to be accommodated and fully valued.

It is important to clearly communicate "climate
change" as a central part of the context for
investment in driving expansion of renewable
energy, with wind as a major component of that
overall vision. Climate change is why renewables
makes sense despite the challenges and other
currently cheaper energy options, and it is why
wind deployment should continue to be a high
priority public policy objective.

The emerging A2e approach is still early, but has
the potential to consolidate numerous efforts. The
A2e "grand plan" story would prove very useful to
focus various efforts and provide clearer context
for R&D.
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Recommendations and Suggested Opportunities for Improvement

Technology Development

Market Acceleration & Deployment

Programmatic Management

» The A2E process can enable recruiting those
organizations with the best tools to address the
particular problems. This should avoid any
domination of the portfolio by one lab and ensure
that talented groups external to DOE are incorporated
in the program.

Since the 2012 Peer Review there have been some
notable improvements in an already well managed
program. The participation of national labs is better
focused. The standards efforts is now concentrated
at 2 centers, although it is recommend that a single
overall management be considered.

The new approach via A2E where DOE takes a central
role and uses experts to help address problems is a
better structure for the program.

The Program does well with communications and
engagement. Having a European on the Peer Review
Panel and having the DOE team engaged with the
European community is excellent.

The program management has also proven it can
provide tough management along with inspirational
vision, as through the Wind Vision effort. Program
management has also shown an appreciation that a
large federal program requires managing many
internal and external interfaces well and the ability to
execute on that knowledge.

There needs to some pruning of projects in the
offshore sector that are not "mission critical" for the
demos and the industry launch.

Funding multiple efforts in the same area is OK, but
there must be a way to compare, contrast, and share
the results from the individual efforts.

Address the issues that are holding Technology
Development back:

» The next rounds of policy will depend critically on
good technical information about grid integration,
radar, wildlife and other barriers to greater
deployment, etc.

The A2e concept is going to be valuable mainly
because we have learned enough to know how little
we know about wake effects, boundary layer and
surface effects even on flat prairie much less complex
terrain or offshore.

Clarify the industry need for new tools and introduce
an industry "pull" mechanism (co-funding?). Also
help define demand by making clear objectives rather

>

Programmatic Management

> The standards work identified in the past is important.
The industry is not yet mature enough to do this on
their own. This was identified as a strong government
role. It was only covered in two presentations and
was focused down to work at SNL and NREL. There is
a lot of good work going on here, which should be
recognized. Still work to do, but this is an improved
focus.
The level of investment in off-shore development is
substantial, relative to market share as well as
marketability of offshore and in light of onshore
challenges (many of which, if a focus, would benefit
offshore secondarily). What is the overall vision the
DOE has in terms of value added that the various
projects provide to expediting offshore development?
DOE's role as a convener, particularly of federal
agency partners, for purposes of driving problem-
solving is extremely effective.
Integration studies have no value in some parts of the
U.S. MISO is one area where they no longer are
relevant. Load variability dominates. Wind variability
impacts are so low due to aggregation over a large
area, operating practices, every state having an RPS,
transmission designed to deliver wind footprint-wide
with economic benefits and market products to
manage the system as a whole reduce wind
integration impacts to the error level. After 11 years
of planning with wind as a resource, it is impossible to
split the system into a condition without wind and
treat all generation fairly. Having U.S. wide studies
focused on wind integration would be irritating.
Integration of wind and solar is a local problem.
Aggregation of wind and solar is a national issue.
It has been as a result of DOE’s leadership in WWIS
and other efforts that many of these integration
issues have been technically addressed, but not all of
these results have been as widely understood and
accepted by key stakeholders, such as utilities and
regulators. Further dissemination of these results
may be needed.

Continue to support the Industry through:
> The tall tower potential may completely change the
generation mix in SERC. The transmission plans and
wind development areas for the U.S. would change as
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than vague notions of solutions, e.g., rather than
“minimize impacts,” an objective of some percent
reduction in a particular impact should be described.
Technology development firms need targets.

Address the following gaps in the Technology
Development Portfolio:

Efforts begun after the 2012 Peer Review to provide
an accessible one stop portal for all the valuable
information the program has should be reinvigorated.
There is a lack of integration of work in similar areas.
Multiple groups are working on a similar issue, and
there is a lack of sharing of information between
groups. This is somewhat true of some DOE efforts,
but even more obvious in the external efforts.

Bring more integration and strategy to the complex
flow activities that were reviewed. This should be
accomplished with the A2E initiative and the structure
being put in place for it.

In general, a close cooperation between industry and
research organizations in the research activities is the
most efficient way to assure dissemination and value
creation from the research activities. However,
workshops and publications seem to be the favored
way of dissemination and transfer of knowledge to
industry.

In many cases the response to a problem is more
modeling, which is of course essential both for the
results and the tool building. However, better model
verification and validation, continued efforts to make
the results as accessible as possible, and recognition
of when the improvement may come from better
inputs (e.g. the WFIP) rather than better models are
all needed.

Is there a university strategy that can be articulated?
Universities are used, and | see good things, but what
is the strategy and is someone in DOE Wind
responsible for a university strategy?

Strategic decisions and coordination is to a large
extent left to DOE. Giving the labs more responsibility
is recommended. A2E is a good step in this direction.
Projects that are narrowly focused on demonstration
of 1 development scenario or 1 wind turbine concept
were generally the weakest efforts.

A few programs aimed at conceptual design needed to
put cost of the design a higher priority in the early
trade-off phase of the work rather than the cost being
figured out at the end of the program.

University activities in research and education are

well. Data for studies and FAA approval need to be
disseminated. Future funding for SERC on shore wind
may be needed.

The Regional Resource Centers should provide an
efficient communications structure. Ensure that their
efforts are mutually supportive and additive, not
redundant.

Continue the ERGIS work nationwide and include
Canada. NOAA has some interesting results you may
wish to consider for wind, solar and gas optimizations.
In the initial deployment phase for offshore wind,

continued engagement with BOEM and other federal
agencies in improving permitting processes,
integrating learning and pursuing constructive risk
mitigation approaches is extremely important and
should continue.

The spiral-welding project seems to be a good
example of investing in solving a critical problem
impacting the whole (land-based) industry. Maybe
taking a competition approach to 2 or 3 similar topics
would get a broad cross section of innovators
involved — especially as the wind vision roles out and
builds new awareness of industry growth potential.
Hands-on, specific problem solving is a most
appropriate investment.

Address the following gaps in the Market Acceleration &
Deployment Portfolio:

>

It seems policy makers need to be informed by
technical assessments for offshore COE. It seems the
program's scope should be carefully tailored to
accommodate this objective while at the same time
not over extend limited resources where market
response is unknown or uncertain (for lack of policy or
other clear market mechanism).

Optimizing wind power plant operations may include
transmission to aggregate wind, solar, load diversity,
Area Control Error and Frequency Response resource
pooling. Transmission could be co-used for other
purposes and reduce the LCOED considerably.
Studies should consider wind, solar and Canada. Be
realistic. Someday the interconnections will be
connected with DC.

Working relationships with state regulators for demo
projects in Maine need improvement. New Jersey
could also use some work. Virginia is an example of
how to execute a project.
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only weakly integrated in the program. Access to
qualified staff is essential for the industry, and a closer
cooperation between key universities and labs, where
new research based knowledge is utilized in education
and where e.g. the university PhD-programs
contribute to the modelling effort of the DOE program
is recommended.

My own opinion is that there has been a lot of focus
on the offshore wind industry at the expense of the
onshore industry. Moving forward, a better balance
should be struck between these two as onshore will
continue to dominate installations for some time to
come. Work where the two overlap is an obvious area
in which to focus.

A framework that allows groups working on similar
issues to share their data, models, and results should
be adopted (and participants required to interact).
This suggests that a centrally led effort (probably by
DOE field centers) with contributors from a wide
range of entities might be more effective.

| understand the appropriateness of the wide array of
offshore related topics funded as part of getting
offshore moving. Now it is time to prioritize. A
suggestion is to focus on those research areas that are
going to help make the offshore demos successful

Future focus areas:

The program does a good job of communications and
outreach, however, the challenges here are increasing
- the bar is being raised - as the industry center of
gravity moves more towards the 60GW of operational
wind and broad involvement of new geographic areas
(including offshore), a larger domestic manufacturing
sector, and market barriers such as grid integration
and wildlife impacts that must be overcome to
achieve program goals.

The program needs to go beyond its traditional strong
relationship with labs, universities and OEMs. The
new key stakeholders and audiences include senior
management of developer/owner/operators, grid
operators and utilities, finance and insurance, NGOs,
the public and the workforce, as well as across
technology sectors including not just water but solar,
efficiency and natural gas.

Collaborations involving industry, other government
labs, and academia ensure that work being performed
is relevant, is applying sophisticated tools, and is
educating the future workforce.

It will be valuable when DOE is able to get a 'one stop'
portal for data and results of DOE funded activities.

» The whole of the distributed wind track seems to be
unfocused and lacking specific direction. The
multifaceted nature of industry activities that are
categorized under distributed wind might need to be
reorganized as one method of bringing focus to the
program. It is questionable how effective the DoE will
be to help enable the industry, which at its core
seems to be struggling to find market momentum.

> Regarding the Advanced Technology Demonstration
Projects, there does not appear to be any formal
collaborative with UK initiatives such as the Offshore
Wind Catapult or the Carbon Trust. This is potentially
a significant missed opportunity to leverage shared
interest and fully engage global offshore wind
expertise.

» There should be an overall strategy by the EERE that
helps focus outreach efforts to meet certain
objectives. For example, while logical to
communicate with vested stakeholders a more
appropriate group of stakeholders might be those not
necessarily viewing the value of the subject matter
being communicated.

» For offshore wind, review and assess European
lessons learned about specific supply chain and
logistics risks that resulted in time and financial
impacts — determine how the solutions can guide
initial offshore projects; engage with first round US
lease holders and relevant state and regional
economic development entities on this.

Future focus areas:

» The national dialog about smart grid seems to be
lacking. Projects overall look at how to improve the
existing power grid structure but findings,
perceptions, and differences of opinions by expert
reviewers suggest that DOE projects may be
experiencing marginal and perhaps negligible ROl on
project funding. Who is taking the next great leap in
advancing the grid into the 21st century?

» Al RPSs are state laws. Working with states may be
the only way to accomplish a 20% or 30% goal, and
states need to have reliable, objective
information/data to understand the value of having
RPS in their state.

» Regional footprints should be aligned with FERC
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Industry and others need to be able to easily locate
and access results of DOE programs in order for the
funding to have the maximum value and not just be
put on a shelf.

It appears that many of the efforts are trying hard to
disseminate what they do. This is being done through
traditional means (i.e. conference papers, journal
articles, and reports), but other approaches such as
workshops, software packages, and databases are
perhaps providing even more opportunities to have
impact.

The capabilities of DOE and the labs to handle “big
data” with the HPC capability are very timely. With
60GW operating and 47,000 large turbines and even
more small turbines in operation, there is a desperate
need to find a way to get access to this data that
industry can tolerate and make use of it. The relations
establish by NOAA and NREL in the WFIP and related
projects with some of the largest owner/operators is
extremely encouraging and should be used as a model
for proactive outreach by the program to others.

For some modeling efforts, there has been too much
work writing codes that already exist. Although
having a code that can be made public has value,
there is no reason why the initial development cannot
involve codes that are not public (proprietary or
individual owned). Implementing such codes would
allow for a fast assessment of importance.

Planning Authority Regional footprints. This would
allow coordination with the existing governance
structures (committees), regulatory specialists and
RTO regulatory organizations in a focused manner.
Emphasis should be on collaborative problem solving
and applied research - as opposed to endless data
collection.
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5.0 Overall Summary Results by Program and Technology Panel
Areas

This section looks at the average overall scoring and average scoring per metric for Market Acceleration &
Deployment and Technology Development projects in relation to the following statistical populations: all projects
reviewed, all Market Acceleration & Deployment projects, and all Technology Development projects. Numerical
scores were based on a five-point scale, with qualitative descriptors given for the numerical scoring index (i.e., a
score of 1 corresponds to a “Poor” rating, 2 corresponds to a “Fair” rating, 3 corresponds to an “Average” rating,
4 corresponds to a “Good” rating, and 5 corresponds to an “Outstanding” rating).

Overall, all populations scored high in both relevance (between 3.8 and 4.0) and weighted average overall score
(3.8 average). Additionally, panelists consistently rated relevance slightly higher than the weighted average
overall score across all populations. The Market Acceleration & Deployment projects scored the highest in
average relevance (4.0) and were at the 3.8 average for weighted average overall score. Technology Development
scored the lowest in relevance (3.8), but as previously mentioned these are still excellent scores based on a five-
point scale. The average number or reviewers per project ranged from 4.2 to 4.5 across the populations.

Table 5.1 lists the overall average scoring results and average score per metric for all projects reviewed, all
projects reviewed, all Market Acceleration & Deployment projects, and all Technology Development projects

Table 5.1 Overall summary peer review scoring results

Project or Group Title Principal Investigator 2 Average Metric Score
=2
2
S ' = [
[7) o < S o
c BB 28 2, g S5 oF KM
o 4168 28 o6 °oB 58 [Bh=
=y S S = Eg oD £¢ £ 90 Edd
© BENEE 52 2% £F 2% ER
3 o s2 8- g 8- Y& B
k- < = F o
Average for Review 4.4 39 38 37 38 36
Average for TD Projects 4.5 39 38 37 38 35
Average for MA Projects 4.2 38 38 38 37 36
Standard Deviations from Review Average Standard Deviations from Review Average Standard Deviations from Review Average
Performance x-axis / Relevance y-axis Performance x-axis / Relevance y-axis Performance x-axis / Relevance y-axis
All Projects Technology Development Market Acceleration
3o 3g 3o
io 2g 20
- [
1o 1g 1a
L L
Do O
[ ¢ L] 0a .'J"
L) [ ] o -
1a 1o J" o e
. . . ’ .
. o od .
P " e 9
-20 -20 -20
3o -30 30
-30 -2a -1 Do 1o 20 3a -3ag -2 -1g o 1o 20 3o -30 -2g -1ag 0o 1o 2a 3o
----- LOESS Linear [Rel vsPerf)  R2-p.&E ====- LOESS linear [Rel vs Perf]  gz_g 75 -———- LOESS linear [Rel vs Perf]  R*z0.61

22




U.S. DEPARTMENT OF Energy EfﬁCIency &
ENERGY  renewable Energy Overall Summary Results by Program and Technology Panel Areas

The Market Acceleration & Deployment and Technology Development program areas were organized into
technology panels for the 2014 Peer Review Meeting. Column one in Figure 5.1 lists the technology panel areas
that were reviewed. Column two illustrates the average relevance and performance scores per panel (performance
is the weighted average overall score for the panel). Column three shows the cumulative budget for all projects in
each panel (including cost share) as well as the panel budget as a percentage of the total budget for all projects
reviewed. Column four shows the number of projects per panel, and column five shows the average budget per
project per panel.

The average relevance score for all of the panels was 4.0, and the average performance score for all of the panels
was 3.8. The Reliability and A2E panel scored the highest in relevance (4.4) and performance (4.0). Distributed
Wind scored the lowest in relevance (3.5) and performance (3.5). Sections 6 and 7 delve further into the results
(scoring and detailed comments) on an individual project basis for the Market Acceleration & Deployment and
Technology Development Program Areas.
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Figure 5.1 Technology panel summary results
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6.0 Market Acceleration & Deployment Panel Results and
Individual Project Evaluations

The program supports market acceleration and deployment projects intended to mitigate market barriers to the
development of the U.S. wind market. These projects address both environmental and supply chain-related issues,
and are broken down into seven categories:

e Wind resource characterization and design conditions

e Environmental surveys, monitoring tools, and resources
o Electromagnetic interference research

e Transmission planning and interconnection studies

o Evaluating vessels and ports

e Manufacturing and supply chain development

e Optimizing infrastructure and operations.

For the purposes of the 2014 Peer Review, Market Acceleration & Deployment projects were organized into the
following six technology panels: Manufacturing & Supply Chain and Logistics, Offshore Demonstrations, Test
Facilities, Market Barriers and Mitigation, Advanced Grid Integration, and Modeling & Analysis. Figure 6.0.1
illustrates funding levels based on the Market Acceleration & Deployment technology panels that were reviewed
in 2014. The funding levels in these figures span budgets from multiple years.

$6,303,700_ $2,700,000

B Manufacturing & Supply

$7,850,611 Chain and Logistics

B Offshore Demonstrations

M Test Facilities

B Market Barriers
Mitigation

B Advanced Grid Integration

m Modeling & Analysis

Figure 6.0.1 Funding based on Market Acceleration & Deployment
technology panels
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Figure 6.0.2 shows the weighted average overall scores and the relevance to Wind industry needs and overall
DOE objectives scores for all Market Acceleration & Deployment projects that were reviewed in the 2014 Wind
Energy Program Peer Review.
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Figure 6.0.2 Relevance and weighted average overall scores for Market Acceleration & Deployment projects

25




U.S. DEPARTMENT OF Energy Efﬂciency &

ENERGY  Renewable Energy Market Acceleration & Deployment
Panel Results and Individual Project Evaluations

Individual Market Acceleration & Deployment project evaluations, including scoring results and detailed
verbatim comments from the panelists, are included in the following technology panel sections.

6.1 Manufacturing & Supply Chain and Logistics

The U.S. Department of Energy (DOE) works with wind technology suppliers to promote advanced
manufacturing capabilities. Its goals are to increase reliability while lowering production costs, and to promote an
industry that can meet all demands domestically while competing in the global market. The DOE Wind Program
supports industry partnerships and targeted R&D investments that integrate new designs, materials, and processes
into manufacturing facilities, thus making wind turbines a more affordable source of renewable energy for
communities around the country.

Table 6.1.1 lists the Manufacturing & Supply Chain and Logistics projects that were reviewed during the 2014
Peer Review meeting. Figure 6.1.1 illustrates the standard deviation of scoring of the Manufacturing & Supply
Chain and Logistics projects in relation to the scoring of all projects that were reviewed in 2014.

Addressing Comments for Manufacturing & Supply Chain and Logistics
The Program appreciates the thoughtful input from the panel and concurs with the assessments provided. The
Program, and in a larger context EERE, understand the need to facilitate clean energy manufacturing as a key
aspect of promoting broad clean energy deployment and lowering LCOE. Within a limited budget, the Program
attempts to focus supply chain related efforts on key or emerging needs that typically lie beyond the means or
scope of individual manufacturers to pursue in the normal course of business. As highlighted in the presentations
and the reviewer comments, these have included projects that:

e Gather, analyze and disseminate manufacturing data on to industry stakeholders at large;

o Provide decision makers with objective information on industry needs tied to potential major
infrastructure investments and/or significant design trends;

e Help enable the adaptation and deployment of new technologies; and

e Advance manufacturing or operations efficiency, cost reduction and /or quality through refinement of
individual processes or procedures.

The latest generation of wind turbine technology has tended to be of the scale (3 - 8 MW) deployed only in
offshore projects, with limited practicality on land due to logistical constraints. This scaling trend combined with
the potential to cost-effectively harness winds at higher hub heights than are now typically utilized, and in regions
with limited current wind deployment, presents supply chain challenges and opportunities. Based on various
analyses conducted with prior year funding, the Program issued a Funding Opportunity Announcement (FOA) in
2014 titled “ U.S. Wind Manufacturing: Taller Hub Heights to Access Higher Wind Resources and Lower Cost of
Energy”. This $2M FOA will fund two tower design projects to develop or refine technologies or processes that
overcome land-based transport and erection constraints through techniques such as on-site manufacturing,
modular assembly, and self-erection techniques. U.S. Wind Manufacturing FOAs are envisioned for subsequent
funding years to address opportunities and constraints for large turbine drivetrain and blade manufacturing and
deployment.

Also with 2014 funding, the Program funded a study under which GLWN, in conjunction with the Lawrence
Berkeley National Lab, is refining our understanding of the domestic content in US-installed turbines to a new
level of detail beyond information previously available only through tracking of international trade codes on
certain large components. The results of this study will inform decisions regarding data and analysis needs, and
Program-funded studies, in subsequent years to support agency and industry decision makers.
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Table 6.1.1 Manufacturing & Supply Chain and Logistics projects
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.3 for its relevance to wind industry needs and overall DOE objectives.

e Generally understand tower technology advances to be a hindrance to deployment of larger turbines so the
project seems to fit the objectives of the DOE.
Still early in the process of moving toward full scale, but looks promising and interesting.

e important, tangible advance with the potential to open new market areas, create construction efficiencies,
reduce transportation barriers

e Increased economic taller tower design would extend wind generation over the south east and west. This
would extend the development of wind over larger areas of the U.S. and dramatically change the transmission
planning process. With wind in SERC and WECC the possibility of increased wind installations would be
greatly improved in my estimation.

29




U.S. DEPARTMENT OF Energy Efﬂciency &

ENERGY  Renewable Energy Market Acceleration & Deployment

Panel Results and Individual Project Evaluations

Economic development may drive local wind generation versus transmission from remote areas. Increased
economic taller tower design would extend wind generation over the south east and west. This would extend
the development of wind over larger areas of the U.S. and lead to better wind from state drivers.

The LCOE for wind delivered to MISO South would be determined in the 2015 study if the data were
available.

The transmission to link MISO Central and North to MISO South starts in 2014. Having wind availability in
SERC may drastically change the wind energy procurement plans in MISO South and east.

Manufacturing process - manufacturing process; communications, publications

Having the southern states helping with the FAA to obtain approval for taller towers may be an asset.

Question 2: Methods and Approach to performing the research and development

This project was rated 4.0 on its methods/approach.

Solid plan and progress

appropriate scaling up process - should reveal critical challenges early on prior to more significant investment
Full scale tests still need to be done before the technology is accepted.

With the opening of SERC and WECC to wind generation, every effort should be taken to move this project
to completion at maximum speed.

The technology is not new, just the application is new.

Norfolk and Southern and Canadian National are two railroads that should be asked if they have concepts to
accomplish the manufacturing from rail cars. | have contacts for both. Start with Norfolk and Southern as it is
a U.S. based railroad, Railroads can design special cars efficiently.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 4.3 based on technical accomplishments and progress.

Impressed with the work so far.

The project is on schedule, but should be accelerated if possible due to the impact in SERC and WECC.
Studies from NREL and others should start to include the wind potential in areas that this technology will
enable wind generation to be built economically.

MISO can run programs for MISO South very quickly.

Need a wind data base for SERC and WECC with the data for the 140 meter wind generators to even start the
analysis similar to the NREL database.

Question 4: Project Management

This project was rated 3.8 on its project management.

It is difficult to assess the project management in greater details based on the limited in formation in the two
page summary.

The project management is clear and on schedule.

What resources would be needed to accelerate this project?

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.8 for research integration, collaboration, and technology transfer.
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Appears to be doing a good job of working with academic experts in possible failure modes.

It would be valuable if the information dissemination is extended to other stakeholders, e.g. more technical
conference such as EWEA to get more feedback

working directly with OEMs and developers at each stage is important for early troubleshooting around
management of new on site logistics associated with this innovation

This is a development project. Does the developing company have the financial capability for a fast start up?
If not a substantial manufacturer should start to be identified now.

Collaboration on foundations is also needed. Verbally stated that they are working with foundation experts,
too, as this is a related issue.

The names of manufacturers and developers that the project is partnering with were never stated. This is key
for quicker adoption of the technology.

Question 6: Proposed Future Research

This project was rated 3.8 for proposed future research.

The big issue is going to be going to full scale deployment.

If no fatal flaws identified, proposed additional investment in commercialization will result in important
market advancement

Unless problems are found, future research is not needed. This is a development project.
Commercial scale up should require cost share by OEMs. Developers

Strengths and Weaknesses

Project Strengths

Shows potential, but can it be demonstrated, built and financed at full scale?

The proposed plan to work with manufacturers and developers would certainly be an advantage for the project
Project addresses a specific, important logistical challenge (transportation); solution to which will open new
markets and potentially cut costs significantly

Possible industry changing technology. Every technology has its place in time. Delaying this technology may
result in less than optimum wind development or the exclusion of wind generation from SERC and WECC.

it is an innovative application of an existing known process, not an exotic new approach requiring wholly new
skill set to execute

Project Weaknesses

This project is dependent on successful collaboration with a number of external entities which could make it
difficult to complete the project on-time.

Not clear if there is a standard approach to stress-testing

The developer may not have the financial and management strength to quickly commercialize the technology.

Specific recommendations for additions or deletions to the work scope
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 3.0 for its relevance to wind industry needs and overall DOE objectives.

e Interesting, but not specifically a wind energy issue since it applies to a wide array of lubrication uses. Seems
expensive for the wind program to be funding this when it is a general issue and wind is just a small part of
the potential market.

e There are many membrane solutions for removing water and gasses found in hydraulic and lubrication
systems. It seems that most of the application of this product to date has been for other applications than
wind.

e Product may increase the reliability of wind gear box and hydraulic systems

e Many wind turbine manufacturers have their own membrane solution

Question 2: Methods and Approach to performing the research and development
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This project was rated 3.8 on its methods/approach.

e Question why it is difficult to find sites to field test in a turbine if this is a reasonable approach to addressing
an issue of high industry interest? Should have identified wind industry partners earlier in the process.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.4 based on technical accomplishments and progress.

e This project has progressed successfully but applications to wind turbines has not been demonstrated as one
would expect at this time

Question 4: Project Management

This project was rated 3.1 on its project management.
e Serious delays.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.0 for research integration, collaboration, and technology transfer.

e Good technology transfer to other companies and other domains. Probably more useful to other industries
than it is for wind energy.

e Needs improved collaboration with wind project owners, or industry associations to advance testing. Work
with other sectors appears more robust.

o Already being implemented. Appears that developers appear to be seeking a marketing arrangement.
Presenting the concept at the UVIG O&M workshops would be valuable and the UVIG meetings.

e The Gear Box Reliability groups may also be interested.

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

e No future research seems to be need for this project.
e Working to get Castrol oil to have a workable moisture sensor.

Strengths and Weaknesses

Project Strengths

e A general-purpose lubrication drying approach.

e This project has developed a product which has a broader application beyond wind.

e targets good opportunity for cost reduction by lowering key maintenance costs

e The project adds a practical potential improvement for wind generation reliability and possible lower
operation and maintenance costs.

Project Weaknesses

e Not clear that this adds much for wind energy. Probably of greater use in other markets.

e The application to wind industry could be limited since most turbine manufacturers have their developed their
own similar technology.
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e doesn't communicate actual cost savings in materials or labor from application of this technology in the wind
context

e The marketing plan could be strengthened

e project has only resulted in limited demonstration in wind turbines; would benefit from direct OEM
partnership

Specific recommendations for additions or deletions to the work scope

e Worap it up and move on to more wind-focused issues.

e The project team should prioritize getting in contact with turbine manufacturers if this product is to have any
chance of being used in the wind industry.
Broaden funding for next steps beyond DOE wind program.

e Expand the marketing and information efforts.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.1 for its relevance to wind industry needs and overall DOE objectives.

e Personally, I struggle with whether this is too close to one vendor and if it is largely just helping the company
do its own R&D. The strong level of matching funds from TPI and lowa make it much better, but I still
guestion how large the lab role should be in this type of approach.

o The lowering of price and improving quality is definitely needed in blade supply. Missing a PTC deadline
would cost more than a cheap blade that missed the project deadline.

e A 27% reduction in price is significant.

Question 2: Methods and Approach to performing the research and development

This project was rated 3.8 on its methods/approach.
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e Very specific on blade manufacturing, achieved 23.7% labor savings of 35% goal, exceeded goal on cycle
time improvements.

o Self-selection of projects by the Pls seems like an efficient approach

e The method determined what could be done without assuming a solution and trying to determine the cost of
the assumed solution, automation.
Higher quality and shorter deliveries may help compete with low cost Chinese alternative.

e Economic development should be considered in the one option evaluation.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.6 based on technical accomplishments and progress.

e Interesting finding that automation was not the answer for this type of manufacturing (large piece, low
volume).

e Using automation for sanding and improved manual processes for layup appears to be obtainable objectives.
Producing one test blade was worth the wait.

Question 4: Project Management

This project was rated 3.5 on its project management.

e GE involvement (a positive issue) contributed to major change in schedule, but there are other delays in
getting this done.

o Noted difficult working at "industry speed"; that issue notwithstanding, public-private-academic partnership
and co-funding is a good model, especially when funding a specific industry player - ensures broad benefit
from investment and builds current knowledge base of non-industry organizations for future application.

e The project management was objective and an improvement to the blade manufacturing was found.

e The low volume of blades was considered. Capital expenditures were limited.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 4.3 for research integration, collaboration, and technology transfer.

e Great ISU student involvement.
e The methods involved universities who should spread the knowledge developed from this project

Question 6: Proposed Future Research

This project was rated 2.5 for proposed future research.

o  Other blade manufacturers may benefit that use similar processes.
o Dissimilar processes probably will require a similar project if they are also to improve.

Strengths and Weaknesses

Project Strengths

o High degree of matching funds and collaboration.

o Excellent industry interaction and communication and information dissemination
e industry-DOE-Academic partnership
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Improved a process without excessive capital outlay.

investment resulted in a wide range of process advances that may leverage additional improvements by
multiple companies

Interesting that the initial assumption that robotics/automation would be key element of cost reduction proved
false; since this equates more with "labor reduction” rather than "improved labor productivity”. It may be an
over-simplification, but for public consumption, the message that this project improved the productivity of the
American workforce, rather than reduced the need for workforce, is a good one.

deals directly with competitiveness issue key to increasing domestic content

Project Weaknesses

Is this really the role of a national laboratory?

It wasn't clear from the project summary who are the members of the oversight committee

IP?

Addresses one of several technologies for blade manufacturing. However, the result should encourage other
dissimilar processes to improve their processes.

Specific recommendations for additions or deletions to the work scope
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Get the final report out soon, and disclose as much as possible.

If it is not already the case, make sure that the membership in the AMI Oversight Committee diverse and
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.3 for its relevance to wind industry needs and overall DOE objectives.

e Good analysis that must be done. A small internal project, but worth doing. Limited partners and external
relationships.
This is a very important topic and it was good the DOE supported it.

e Transportation and crane capacity are certainly areas for improvement.
Self-jacking cranes are used for buildings. Perhaps a competition with an award to develop new lifting
technologies is in order.

e Making things bigger may be the fastest, but not the best for a low volume product.

Question 2: Methods and Approach to performing the research and development
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This project was rated 3.5 on its methods/approach.

e The comprehensive paper should, to the extent possible, list the stakeholders that were interviewed.

e Appropriate to establish a baseline of opportunities and barriers in the area as a basis for identifying specific
investment targets.

e Problems were identified and categorized well.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.7 based on technical accomplishments and progress.

o No solutions or tracks to a solution were proposed. Problems and limitations were clearly delineated.
o For the budget, the report produced what could be produced.

Question 4: Project Management

This project was rated 4.0 on its project management.
e Appears to have been completed on time and on budget.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.5 for research integration, collaboration, and technology transfer.

e GLWN is the right industry partner for this initial phase

o The results of this project may be a good starting point for other future projects seeking lower capital
solutions.

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

e Permitting and regulatory requirements associated with larger turbines, towers are threshold issues (FAA
height restriction, visual assessments) and should be addressed as a high priority, along with specific technical
approaches to reducing barriers (e.g. spiral welding project)

e Millwrights have moved massive equipment for years. Perhaps other industry solutions need to be
investigated.

Strengths and Weaknesses

Project Strengths

¢ A small and focused effort that was worth doing (and is now largely done).

e provides good contextual baseline for discussion of new larger turbines/towers - IDs barriers
o Clearly defined problems and limitations.

Project Weaknesses

e No path to a solution was offered.

Specific recommendations for additions or deletions to the work scope

e Provide additional funding for a sequel or expanded study on this topic.
e May be worth a competition including universities and millwrights from other industries.
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e consider ports in future logistics analysis for inland locations open to larger turbines and with coastal access;
consider infrastructure that can serve both land based and offshore needs
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.3 for its relevance to wind industry needs and overall DOE objectives.

e Certainly a significant future problem that must be considered, but seems a bit "internal only" in its approach.
How much external vetting and input?
This is a smart, anticipatory focus - how will this information be reflected in the wind vision?

e This presentation was a wakeup call. Retirement, replacement and recycling have not been addressed by the
utility industry.

¢ Finding - repowering becomes financially attractive after 20-25 years of service. Some peer review of articles,
but no formal partners/collaborators.

e | recommended that MISO include wind generation retirements and replacements in the next study cycle.

e MISO retirements would be expected to commence from 2022 to 2027 and increase rapidly in a few years
following. This time frame coincides with the 2025 wind energy requirements of most MISO states.
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e The cost of wind retirements and replacements has not been addressed to date in the generation forecasts.

e Many of the developers of wind generation are no longer in business. States will need to be informed of the
recycling issues in addition of just having money to decommission.

e 20-25 years is a short life time for most utility equipment.

Question 2: Methods and Approach to performing the research and development

This project was rated 4.0 on its methods/approach.

o OK and useful for informing policy makers, but | would have liked to have seen more outside vetting and
collaboration.

e Appropriate to look at potential flow of repower, recycling needs over time; provides an initial baseline for
considering a strategy to address gaps identified in a cost effective manner.

¢ Recycling may benefit from other industry inputs. Glass fibers and resins may use high temperature processes
to reduce volume for instance.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.8 based on technical accomplishments and progress.
e Problems defined well. Solutions investigated, but not in depth. Again budgets limit finding solutions.

Question 4: Project Management

This project was rated 3.4 on its project management.
o DOE delayed the project for other priority projects. This says shows were the priority level is currently.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 2.7 for research integration, collaboration, and technology transfer.

e Seems rather internal-only, and would have benefited from more vetting and external discussions.
e Should consider additional industry outreach - no collaboration with AWEA, GLWN etc., cited.
e Very brief description.

Question 6: Proposed Future Research

This project was rated 1.0 for proposed future research.

e Look at policy context regarding decommissioning set-asides; what are the external decision-points regarding
repowering? Can decommissioning set asides be used as of right for recycling and repowering?

e A report being written is not sufficient for an issue with the potential impact that may occur.

o Further projects with larger involvement of affected stakeholders would be necessary in my opinion.

Strengths and Weaknesses

Project Strengths
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e Good background information for policy makers.

e Project highlights a foreseeable issue with a clear magnitude in time to plan for a cost effective strategy

o Issues clearly defined.

Project Weaknesses

e Was this really discussed and vetting very widely with industry?

e does not address or identify or assess the impact of relevant regulatory issues

e No solutions or paths recommended obtaining solutions. Again budget limitations do not allows solutions to
be defined.

Specific recommendations for additions or deletions to the work scope

e Worap up reports and move on to bigger issues.

e The two sub-projects in these studies are exactly what are needed to extend the lifecycle benefits and costs for
wind turbines. Further research in recycling and repowering wind plant would is highly recommended.

e incorporate this issue into the Wind Vision

e Raise the awareness of the recycling issues to stakeholders (state governments, landfill sites, recyclers,
landowners, etc.)

e Engage with AWEA and GLWN for further analysis

¢ Inform RTOs, NERC Planning Authorities, regulators and state legislators about the potential retirement
impacts.

o Develop processes and equipment to identify candidates for retirement.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 3.9 for its relevance to wind industry needs and overall DOE objectives.

o | still don't agree with using job creation and economic development as the justification for a technology (as
compared with focusing on maximizing economic deployment of clean energy and minimizing rate payer
impact), but | appreciate the political realities.

e This sounds like a thorough report on the size of the challenge, and it is completed.

Question 2: Methods and Approach to performing the research and development

This project was rated 4.3 on its methods/approach.
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e The use of specific, consistent deployment scenarios, in coordination with other OSW ports and vessels
studies, provides a good baseline of existing conditions and opportunities, and identifies gaps on a regional
scale, and encourages discussion beyond state by state perspectives

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 4.1 based on technical accomplishments and progress.

Question 4: Project Management

This project was rated 4.0 on its project management.
e The project was completed on time and on schedule, and the product met expectations.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 4.0 for research integration, collaboration, and technology transfer.

e Good consortium of collaborators and subcontractors
e The project included appropriate industry partners, ensuring broad dissemination of the work.

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

e Limited next steps.

e A new assessment report should be conducted within the next 2-4 years

e This project provides the first industrial scale analysis of offshore wind supply chain needs, and investment
triggers. This is important context for state policy makers in understanding how the economic development
associated with OSW will scale beyond the first projects. Beyond maintaining the databases, this study should
be used as a tool (along with associated OSW supply chain studies), to support discussion of efficient,
regional supply chain development and coordinated investment, perhaps through the new regional resource
centers

Strengths and Weaknesses

Project Strengths

e Sounds like a thorough report on the infrastructure challenges for offshore wind.

o Nice lists.

Project Weaknesses

e The magnitude and risk of the necessary infrastructure requirements are high risk and scary.
e What do you do with the lists?

Specific recommendations for additions or deletions to the work scope

o Distribute the report on move on.

e In future studies on supply chain development, a clear distinction should be made high, medium, and low
voltage transformers instead of using the generic term Power Transformer.

e ABB has a cable plant in NC. Perhaps another project should focus on cable supply requirements for the U.S.

e Most cable solutions are based on having water access.

45




U.S. DEPARTMENT OF Energy Efﬁciency &

ENERGY  Renewable Energy Market Acceleration & Deployment
Panel Results and Individual Project Evaluations

e Trains possibly could carry 40 miles of single cable. Land based cable is shipped on truck in reels. This
requires high numbers of expensive splices and splice boxes. Using trains for transportation may lower the
cost of energy delivery to the Great Lakes

e The first HYDC cables were floated with milk jugs to the terminal locations on Gotland, Sweden and then
sunk. Cable ships may work for the east coast, but inland solutions may require other technology.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.3 for its relevance to wind industry needs and overall DOE objectives.

e | ended up being quite impressed with the quality of data, the amount of confidential data that was obtained
for the analysis, and the detailed analysis that was delivered. This was well done.
getting to necessary level of detail and engagement to identify tangible opportunities for focused investment

e This report provides information to address the problem of independent competitors competing in a cartel that
appears to be a group of competitors.

o Detailed cost data is confidential with aggregate results shared. Makes sense. | ended up being rather
impressed

e Congressional staff needs to read this report.

Question 2: Methods and Approach to performing the research and development
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This project was rated 4.5 on its methods/approach.

e GLWN was a subcontractor on the OSW-specific supply chain study - it would be assumed that the data
bases, where there is overlap, are consistent?

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 4.3 based on technical accomplishments and progress.

e Appears to be adding significant new data for assessing US competitive position regarding supply of specific
assets.

e Process walk-throughs an interesting approach.

¢ Providing both data and useful assessment protocols for on-going industry protocols.

Question 4: Project Management

This project was rated 4.5 on its project management.

o Exceeded the number of plant visits that was expected.
o Datathat is nearly impossible to obtain was obtained.
o Restricted use may reduce the report value.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 4.0 for research integration, collaboration, and technology transfer.

e Numerous collaborators and plant visits.

e Since adding offshore component to the GIS-data base was one significant goal of the project, engaging a
technical partner with direct link to that industry subsector would have been beneficial. For example, supply
chain map, as tested on-line, does not present accurate or useful OSW project information.

e Good. Perhaps spread to other component suppliers for other industries also.

Question 6: Proposed Future Research

This project was rated 3.5 for proposed future research.

e Expansion of this work to Phase 2 casting and foragings should be pursued, pending confirmation of high
assumed value to relevant industry participants.
o Increased funding for projects of this type may be productive.

Strengths and Weaknesses

Project Strengths

o Talked directly to over 20 plant operators and received or inferred extensive real data.

e Stakeholder engagement was excellent.

e Very detailed and hands on comparison of US and global capabilities; has potential to provide useful
benchmark for targeting investment in company-specific improvements.

o Excellent analysis and superb data capture.

Project Weaknesses

e Do not see any real weakness with this project.
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o Lack of offshore wind industry partner.
e Decision and policy makers cannot see the raw results.

Specific recommendations for additions or deletions to the work scope

An excellent report and web site. Use it and distribute widely.

A similar competitive analysis should be performed every 3-4 years.
Continue funding with this principal investigator.

Expand the dissemination of information from the project.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 4.0 for its relevance to wind industry needs and overall DOE objectives.

e So if the US truly wants offshore wind to be developed (for the right reasons), then why don't we have a
waiver from the Jones Act? This report is well done but just shows the huge level of risk and cost that is
entailed in developing offshore wind.

e The east coast is the primary application for specialized vessels. Until the volume of installation increases, the
need for vessels is questionable. Perhaps the Maine and West Coast installation methods would be sufficient
until a need for a high volume vessel occurs.

Question 2: Methods and Approach to performing the research and development

This project was rated 4.0 on its methods/approach.
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Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 4.0 based on technical accomplishments and progress.

Question 4: Project Management

This project was rated 3.5 on its project management.
e Some delays.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 4.0 for research integration, collaboration, and technology transfer.
e Good use of a team of good sources and consultants.

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

Strengths and Weaknesses

Project Strengths

e A thorough and well done report.

e Good collaboration with organizations critical of offshore wind vessel
Project Weaknesses

Specific recommendations for additions or deletions to the work scope

e This scares me even more concerning the risk, cost and challenge of developing an offshore wind business.
Avre these really things that are practical to overcome with reasonable risk?

e The DOE should continue to track or support efforts that track the development of vessels for offshore wind
deployment especially as several demonstration projects are being conducted in parallel.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 3.5 for its relevance to wind industry needs and overall DOE objectives.

e Offshore logistics are amazingly complex and expensive. Port website interface seems quite sophisticated (but
is it overkill given the small number of ports and projects?). Seems like the work and report is well done,
although some schedule extension.

¢ | have no experience to rank the value of this project. It is necessary, but I do not know the significance of the
results on the wind industry.

o |O&M strategies - similar impressions. Looks like good work. All GL GH, with lots of UK and EU staff.

Question 2: Methods and Approach to performing the research and development

This project was rated 3.5 on its methods/approach.
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Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.3 based on technical accomplishments and progress.

Question 4: Project Management

This project was rated 2.8 on its project management.
e Good outcome, but some delays.

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.0 for research integration, collaboration, and technology transfer.
e Good use of experienced resources from UK.

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

Strengths and Weaknesses

Project Strengths

e Good to learn this, but the results are rather scary in terms of requirements and port upgrade needs.
Project Weaknesses

Specific recommendations for additions or deletions to the work scope

e Get the report out. Collaborate with ports and decision makers as appropriate.
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6.2 Offshore Demonstrations

The U.S. Department of Energy's Wind Program funds research nationwide to develop and deploy offshore wind
technologies that can capture wind resources off the coasts of the United States and convert that wind into
electricity. The program is leading a portfolio of market analysis, technology development, and demonstration
projects that will overcome key barriers to offshore wind development, including the relatively high cost of
energy, the mitigation of environmental impacts, the technical challenges of project installation, and grid
interconnection.

Offshore wind resources are abundant, stronger, and blow more consistently than land-based wind resources. Data
on the technical resource potential suggest more than 4,000,000 megawatts (MW) of capacity could be accessed
in state and federal waters along the coasts of the United States and the Great Lakes. While not all of this resource
potential will realistically be developed, the magnitude (approximately four times the combined generating
capacity of all U.S. electric power plants) represents a substantial opportunity to generate electricity near coastal
populations.

The Wind Program is working with the Department of the Interior's Bureau of Ocean Energy Management to
advance a national strategy for offshore wind research and development. As part of that strategy, the Department
of Energy has allocated over $227 million since 2011 for offshore wind research, development, and demonstration
projects. This funding is focused in three areas: technology development, market acceleration, and advanced
technology demonstration.

Table 6.2.1 lists the Offshore Demonstrations projects that were reviewed during the 2014 Peer Review meeting.
Figure 6.2.1 illustrates the standard deviation of scoring of the existing Offshore Demonstrations projects in
relation to the scoring of all projects reviewed in 2014.

Addressing Comments for Offshore Demonstrations

The Program appreciates the input from the Panel, and appreciates the Panel’s recognition of DOE’s leadership in
offshore wind. Offshore wind is an integral part of the Wind Portfolio, and the Program is cognizant of the
technology overlaps between offshore wind and land-based wind, some of which are being explored in the A2e
Initiative.

Since the Peer Review, the Program has completed the down-select of the demo projects. The down-select was a
rigorous process, utilizing and adapting EERE’s active project management process to ensure that DOE made the
best decisions possible, balancing innovations with the potential to reduce costs and risk. Moving forward, the
Program will work with the Awardees to minimize the risk to the DOE investment by meeting with the teams
regularly, monitoring the progress against their schedules and having Go/No-Go reviews between each budget
period, with explicit Go/No-Go metrics set and monitored by the DOE. An independent engineer will also be
engaged to provide additional project review and further reduce risk. DOE will continue to engage the Bureau of
Ocean Energy Management (BOEM) and other Authorities Having Jurisdiction in order to ensure that the
permitting for the demonstration projects does not put the projects on-hold, which will pave the way for faster,
more efficient commercial scale permitting in the future. The Program is working on a communications and
dissemination strategy for the demonstration projects as they progress in Budget Period 2 and beyond that
demonstrates to the public the value of the demonstration projects and the benefits of offshore wind to the nation.
Metocean, performance and environmental data from the demonstration projects will be collected for five years
after deployment and made public to further advance the technology, lower costs and create an offshore wind
industry in the U.S.
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Table 6.2.0ffshore Demonstration projects
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 3.8 for its relevance to wind industry needs and overall DOE objectives.

S7

Good presentation and a technically impressive project, but trying to sell into a very low-priced ERCOT
market. | admire his dedication and it was well discussed.

Testing of new resource and environmental assessment technologies to achieve lower cost data acquisition
and permitting is high value activity

I would like to see the LCOE-delivered for this project. With all the high quality on shore wind in Texas, the
LCOED would have to be decreased drastically to be competitive.

testing use of existing US-flagged installation vessels address an important barrier to offshore wind
deployment

Hurricane resilience of offshore turbine design is an important question for Southeast and Gulf Coast states
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Question 2: Methods and Approach to performing the research and development

This project was rated 3.3 on its methods/approach.
o Impressed, but the big issues will be getting a PPA/offtaker agreement and turbine OEM on board.

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.8 based on technical accomplishments and progress.
e Good job with resource assessment, avian studies and other technical issues.

Question 4: Project Management

This project was rated 3.3 on its project management.

e Itis not clear how the various risks related to the demonstration would be managed.
e appears to be making good progress in key technical, interconnection, regulatory and finance areas
e industry partners have significant global OSW experience

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.5 for research integration, collaboration, and technology transfer.

e Good collaboration and efforts on wind resource and avian issues; less so on turbine and market/PPA issues.
engaging multiple academic institutions rather than a single university partner will provide broad
benefit/exposure for the lessons learned from this project

e collaboration with oil and gas industry and expertise is important - to assess transferability of
skills/infrastructure and encourage expanded cross sector engagement with OSW

Question 6: Proposed Future Research

This project was rated 3.0 for proposed future research.

e no program for assessing wildlife interactions, identifying key concerns or testing mitigation techniques is
indicated
e no structure for assessing hurricane resilience is specified

Strengths and Weaknesses

Project Strengths

e For the offshore demonstration projects, this was one of the best presented.

The technical accomplishments to date are positive

direct transfer of expertise from oil & gas industry

prior experience constructing offshore wind farm (UK)

testing several resource assessment technologies

simpler permitting process in state waters

Project Weaknesses

e The combination of hurricane issues and trying to put offshore wind into a low-priced, competitive power
market region will make the financials difficult.
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e Risk management plan presented to the peer review.
o offtake not clear
o from information provided, it is unclear how hurricane-resilient foundation will be tested/evaluated

Specific recommendations for additions or deletions to the work scope

e Could be one of the better projects if they can get a PPA at the price they need it to be, but that will be tough
to do.

e As with all demonstration, it is key that the project risks are managed carefully.

¢ | would not recommend this project for one of the initial demonstration sites in the US, due to the high risk of
tropical storms.
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The bullets below are a compilation of comments made by individual panel members during the evaluation
of this project.

Question 1: Relevance to wind industry needs and overall DOE objectives

This project earned a score of 3.9 for its relevance to wind industry needs and overall DOE objectives.

e Wow... intentionally aligning the turbines to study wake. Major issue with recent NJ BPU ruling against
them!

o People are determined to develop off shore wind on the east coast. This project would be part of the
development process to achieve the goal.
o Less research oriented and more business oriented, but playing in a very tough political landscape.

Question 2: Methods and Approach to performing the research and development

This project was rated 3.9 on its methods/approach.
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e Several good technical aspects, and well along in being permitted.
e good integration of opportunities for testing and validation at all levels

Question 3: Technical accomplishments and progress toward project and DOE goals

This project was rated 3.5 based on technical accomplishments and progress.

e The turbine is not proven, but on the path toward testing at Clemson. Emphasizing the turbine and more than
wind resource or avian issues in their work.

e The accomplishments to date position the project be successful

Question 4: Project Management

This project was rated 3.6 on its project management.

e Seems to be well run... the recent NJ decision is most unfortunate for them.
o Risks clearly identified

Question 5: Research Integration, Collaboration, and Technology Transfer

This project was rated 3.7 for research integration, collaboration, and technology transfer.

o Some collaboration with NREL/ECN is contemplated due to their odd linear layout, which is being spun as a
positive for research, but I'm less sold on that.

e The project seems to have excellent collaboration with the policy makers, NREL etc. with appropriate efforts
being taken to de-risk the project.

Question 6: Proposed Future Research

This project was rated 3.4 for proposed future research.

e The project has established relationships to conduct the necessary technology test, including drivetrain etc.
e Range of innovations being tested provides ample opportunity for advancement through technology
demonstration and validation.

Strengths and Weaknesses

Project Strengths

e Well along in permitting (except for the recent ruling from NJ utility commission!).

e  Well-structured plans and industry in place, e.g. MOUS

e focus on reducing curtailment through the application of advanced wildlife detection technologies addresses
key wildlife concerns and mitigation

e also proactive controls for improved energy production (wake redirection) for multiple turbines will provide a
useful testing ground on a systems basis, consistent with A2E

o all permits in hand eliminates regulatory risk

e proposed in state with legislated OSW offtake mechanism

e engaging international technology innovators (Carbon Trust, ECN)

Project Weaknesses

e The economics of the project is highly dependent of regulatory approval.

e offtake in question; uncertainty regarding state policy support for offshore wind
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e Gap in New Jersey regulator possibly Governor politics. There is no technical solution for denying approval.

e Before granting project support, regulators should be on board if construction is necessary. Failed projects are
a detriment to wind development and confidence of investors.

Specific recommendations for additions or deletions to the work scope

e They likely would have been a front runner, given the state of their permitting and turbine testing, but for the
unfortunate decision of the NJ utility board.

o Excellent candidate for being selected for the demonstration project. However, lack of a firm offtake
agreement it should not move forward with sole funding from the DOE.
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